A complete solution is obtained for nonaxisymmetric resonant vibrations of a free cylinder or disk involving infinite sums. For axisymmetric longitudinal vibrations an alternative to previous solutions is included. In principle, the solutions satisfy exactly the stress-free boundary conditions, in contrast to the approximate bending-mode solutions due to Pickett or approximate solutions based on a small diameter/length ratio and small shearing stresses at the ends. Subject Classification: 40.26: 40.24, 20.40.
I. SOLUTIONS TO THE DIFFERENTIAL EQUATIONS
The notation for the geometrical and physical parameters of the cylinder follow. L and R denote the length and radius of the cylinder, respectively. We denote cr Table I . The functions in brackets, for example, in Eq. 4a, are alternative independent solutions. Thus Eq. 4a summarizes four independent solutions for the potential
II. BOUNDARY CONDITIONS
In the past the major obstacle to obtaining a complete solution for the resonant vibrations of a cylinder has been the boundary conditions. In terms of stress tensor components, these boundary conditions are as follows:
In order to satisfy Eqs. 7, it is necessary to take an infinite sum of solutions, each in turn partially satisfying the boundary conditions. The infinite sum is then required to be orthogonal to a complete set of functions over the appropriate interval. Table I 
Odd (upper)
Even ( Examination of the boundary conditions contained in Eqs. 8 shows that for n-0 there is a natural splitting. Equations 8b and 8f concern only the (C)-type solution of Table I 
